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Preface

The constantly changing landscape surrounding health economics and healthcare reform makes it chal-
lenging for experts and practitioners to stay informed of the field’s most up-to-date research. That is why
IGI Global is pleased to offer this single-volume comprehensive reference collection that will empower
students, researchers, and academicians with a strong understanding of these critical issues by provid-
ing both broad and detailed perspectives on cutting-edge theories and developments. This compilation
is designed to act as a single reference source on conceptual, methodological, and technical aspects, as
well as to provide insight into emerging trends and future opportunities within the discipline.

Health Economics and Healthcare Reform: Breakthroughs in Research and Practice is organized
into four sections that provide comprehensive coverage of important topics. The sections are:

E-Health

Finance

Healthcare Administration
Medical Practice

LN

The following paragraphs provide a summary of what to expect from this invaluable reference source:

Section 1, “E-Health,” opens this extensive reference source by highlighting the latest trends in elec-
tronic health research and applications. Through perspectives on telemedicine, mobile technology, and
electronic health records, this section demonstrates the importance of innovative technologies in medical
settings. The presented research facilitates a better understanding of how technological applications are
optimizing the healthcare industry.

Section 2, “Finance,” includes chapters on the pivotal role of sustainable financial infrastructure in
healthcare systems. Including discussions on wealth creation, healthcare expenditure, and cost management,
this section presents research on the impact of effective economic strategies. This inclusive information
assists in advancing current practices structuring and facilitating proper economic systems in healthcare.

Section 3, “Healthcare Administration,” presents coverage on novel strategies and policies for health-
care administrative purposes. Through innovative discussions on healthcare reform, nonprofits, and
human resource management, this section highlights the importance of leadership and administration
in medical systems. These inclusive perspectives contribute to the available knowledge on optimizing
the healthcare industry.
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Section 4, “Medical Practice,” discusses coverage and research perspectives on utilizing the latest
trends for effective medical practice and patient care. Through analyses on patient engagement, disease
management, and malpractice, this section contains pivotal information on the importance of delivering
proper treatment and care to hospital patients.

Although the primary organization of the contents in this work is based on its four sections, offering
a progression of coverage of the important concepts, methodologies, technologies, applications, social
issues, and emerging trends, the reader can also identify specific contents by utilizing the extensive
indexing system listed at the end.

As a comprehensive collection of research on the latest findings related to Health Economics and
Healthcare Reform: Breakthroughs in Research and Practice, this publication provides researchers,
practitioners, and all audiences with a complete understanding of the development of applications and
concepts surrounding these critical issues.

xi

- printed on 2/10/2023 8:53 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



Section 1

E-Health

EBSCChost - printed on 2/10/2023 8:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Chapter 1

Telemedicine and

Electronic Health:
Issues and Implications in
Developing Countries

Kijpokin Kasemsap
Suan Sunandha Rajabhat University, Thailand

ABSTRACT

This chapter reveals the overview of telemedicine; telemedicine in developing countries,; Electronic
Health Record (EHR); and mobile health technologies. Telemedicine and Electronic Health (e-health)
are modern technologies toward improving quality of care and increasing patient safety in developing
countries. Telemedicine and e-health are the utilization of medical information exchanged from one site
to another site via electronic communications. Telemedicine and e-health help health care organizations
share data contained in the largely proprietary EHR systems in developing countries. Telemedicine and
e-health help reduce the cost of health care and increases the efficiency through better management of
chronic diseases, shared health professional staffing, reduced travel times, and shorter hospital stays.
The chapter argues that utilizing telemedicine and e-health has the potential to enhance health care
performance and reach strategic goals in developing countries.

INTRODUCTION

Patient safety is a major component of quality in health care (Kasemsap, 2017a). Improving the safety
of patient care requires system-wide action and modern technology to identify potential risks to patient
safety and implement long-term health care solutions. Telemedicine can increase patient safety and
improve health care outcomes (Kasemsap, 2017a). Electronic Health (e-health) is an important area
where governments and health care organizations continue to spend money with the hope of improved
outcomes and reduced costs (Lerouge, Tulu, & Wood, 2016). An example of e-health implementation is
users’ exchange of health information through Web 2.0-based social networking sites (SNSs) engender-

DOI: 10.4018/978-1-5225-3168-5.ch001

Copyright © 2018, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.
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Telemedicine and Electronic Health

ing modern social health experience that contrasts with the traditional individual experiences of health
care services (Lefebvre & Bornkessel, 2013).

Telemedicine and e-health as the application of information and communication technologies (ICTs)
in the health sector can offer opportunities in global health care (Parentela, Mancini, Naccarella, Feng,
& Rinaldi, 2013), such as the remote visits with patients, immediate access to health care professionals,
real-time access to health data, and health monitoring capabilities (Kasemsap, 2017a). As technologi-
cal advances make inroads into the developing world, telemedicine and health care related information
technology (IT) are expected to significantly grow in many developing countries (Alajmi et al., 2016).
In many African countries, telemedicine can provide access to scarce specialist care, improve the qual-
ity of health care in rural areas and reduce the need for rural patients to travel to seek medical attention
(Mars, 2013). Further, in most developing countries, there is a severe scarcity of medical specialists
(Iyer, 2009) and telemedicine can solve this problem by managing the new and affordable technology
with the potential to deliver the convenient and effective care to patients (Kasemsap, 2017a).

Other examples include the electronic health record (EHR) and health information exchange (HIE)
networks (Ben-Assuli, 2015). For many years, the introduction of EHR in medical practice has been
considered as the best way to provide efficient document sharing among different organizational settings
(Piras & Zanutto, 2010). EHRs and their ability to electronically exchange health information can help
health care providers effectively provide higher quality and safer care for patients while creating tangible
enhancements in global health care (Kasemsap, 2017b). Mobile health is an example of HIE network
application, utilizing mobile technologies (Karia, 2016). Mobile health platforms offer a promising
solution to many important problems facing current health care system (Harvey & Harvey, 2014). The
advantages of HIE have driven policymakers and politicians to allocate funds for HIE adoption (Wil-
liams, Mostashari, Mertz, Hogin, & Atwal, 2012).

This chapter focuses on the literature review through a thorough literature consolidation of tele-
medicine and e-health. The extensive literatures of telemedicine and e-health provide a contribution to
practitioners and researchers by revealing the issues and implications of telemedicine and e-health in
order to maximize the impact of telemedicine and e-health in developing countries.

BACKGROUND

Telemedicine is one of the modern health care technologies that have brought an opportunity for people
who are living in rural areas to gain better accessibility and quality of health care services (Alajmi et al.,
2016). Telemedicine implies that there is an exchange of information, without personal contact, between
two physicians or between a physician and a patient (Crisdstomo-Acevedo & Medina-Garrido, 2010).
Physicians are very concerned about achieving improved health of patients and communities, and the
implementation of telemedicine is seen as an essential tool (Nakayasu & Sato, 2012). One of the largest
constraints in developing countries’ public health sector is the acute shortage of financial resources that
leads to a shortage of medical expertise (Treurnicht & van Dyk, 2012). In addition, lack of health care
facilities and effective health care systems are also important problems faced by these countries (Iyer,
2009).

Over the past decade, the interest in e-health has risen very quickly (Jordanova, 2010). E-health
encompasses all applications of ICT in health care (Aas, 2011) and covers telehealth that relates to a
broader set of activities including patient and health care provider solutions. Telemedicine and e-health
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applications have the potential to improve the health care organizations’ ability to provide advanced ser-
vices in a cost-effective manner (Mackert, Whitten, & Krol, 2009). E-health promises effective access to
health information, diagnosis, treatment, and care to patients who interact with the system in new ways
(Rodrigues, de la Torre Diez, & Sainz de Abajo, 2012).

A growing capacity of I'T in the collection, storage, and transmission of information in unprecedented
amounts has produced significant problems about the availability of broad limit of the consumers of
EHR (Farzandipour, Sadoughi, Ahmadi, & Karimi, 2010). EHR can be used to increase efficiency,
support care coordination, and provide caregivers the suitable access to information at any place and
any time (Goldwater & Harris, 2011). EHR systems can improve service efficiency and quality within
the health care sector and have been widely considered for adoption in health care settings (Li & Slee,
2014). While the push toward the integration of the health care information infrastructure is defined as
an important step toward addressing problem of the rising costs of health care, the integration of EHR
remains a challenge (Noteboom & Qureshi, 2014).

FACETS OF TELEMEDICINE AND ELECTRONIC HEALTH

This section provides an overview of telemedicine; telemedicine in developing countries; EHR; and
mobile health technologies.

Overview of Telemedicine

While demands for health care services may not be easily reduced, it is essential to increase the avail-
ability of health services by utilizing new medical technology (Leung, 2013). One plausible solution is
the utilization of telemedicine. It can improve both the delivery of health care services and certain aspects
of health care centers’ administration (Medina-Garrido & Criséstomo-Acevedo, 2009). Telemedicine
is the use of modern telecommunications and IT for the provision of clinical care to individuals at a
distance and the transmission of information to provide that care (Ubeyli, 2010). However, the digitiza-
tion of health records, data transmission over public networks, and an assortment of client-side devices
increases the opportunity for privacy invasion and identity theft (Pendergrass, Heart, Ranganathan, &
Venkatakrishnan, 2015).

Telemedicine-based medical facilities require the availability of a medical expert and telecommunica-
tion facilities (Bajwa, 2010). For health care providers and health care organizations, telemedicine offers
general improvement of services and increases the simplification in cooperation between specialized
care centers and primary health care centers, particularly in emergencies and in acute cases (Gulla &
Cancellotti, 2013). Health care organizations implementing telemedicine should plan for organizational
changes toward improving patient safety and increasing the quality of care (Aas, 2013). The rationale
for telemedicine is recognized in terms of potential effects on improving access to care and redressing
inequities in both quality and cost containment regarding greater efficiency and risk avoidance (Bashshur
& Shannon, 2012).

The real-time consultation and interface among clinicians across wide distances are becoming more
commonplace as the health care technologies of transmission and communications continue to improve
(Turchetti & Geisler, 2010). A typical walk-in telemedicine visit involves patient interaction with a
trained health care provider who connects the patient to an available physician through videoconferenc-
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ing and operates the instruments to perform the patient examination (Serrano & Karahanna, 2011). The
videoconferencing technology transmits both images and sounds taken from the patient examination
to the physician and permits the real-time interaction, via video and audio, between the physician and
patient (Serrano & Karahanna, 2009).

Telemedicine in Developing Countries

Telemedicine is being used to bring health care to the rural and remote areas in developing and under-
developed countries (Mostafa, Hasan, Kabir, & Rahman, 2013). Rural communities in both developed
and developing countries have less health care facilities and a lack of health care workforce, particularly
health care professionals (Edirippulige & Smith, 2011) and are characterized by high rates of poverty,
mortality, and limited access to the primary health care services (Smith & Edirippulige, 2010).

Implementation of telemedicine in many African countries includes the use of mobile phones and
short message service (SMS) to improve patient compliance with drug regimens for HIV/AIDS through
text message reminders (Lester et al., 2010) and monitor medication compliance in tuberculosis using
a smart pill box (Broomhead & Mars, 2012). eClinical services using mobile phones have been used to
promote HIV testing in Uganda (Chib, Wilkin, Ling, Hoefman, & van Biejma, 2012) and South Africa
(de Tolly, Skinner, Nembaware, & Benjamin, 2012) and provide HIV information in Uganda (Lemay,
Sullivan, Jumbe, & Perry, 2012).

Text message reminders sent to patients have improved appointment adherence in Malawi (Mahmud,
Rodriguez, & Nesbit, 2010), and follow-up care in Nigeria (Odigie et al., 2012) and Cameroon (Davey et
al., 2012). The iPath, the Web 2.0-based store-and-forward telepathology system, has been widely used in
African countries (Sohani & Sohani, 2012). Text messaging for treatment adherence with or without the
utilization of smart pill boxes has been utilized in Mozambique (Chindo, 2013), Malawi (Mahmud et al.,
2010), Uganda (Siedner et al., 2012), and South Africa (Broomhead & Mars, 2012). eClinical services
using mobile phones include cervical cancer screening (Quinley et al., 2011), teledermatology in Egypt
(Tranetal., 2011), Botswana (Azfar et al., 2011), and Uganda (Fruhauf et al., 2013), assessing trachoma
in Nigeria (Bhosai et al., 2012), obstetrics in Ghana (Andreatta, Debpuur, Danquah, & Perosky, 2011),
and telemedicine in Cameroon (Scott, Ndumbe, & Wootton, 2005) and Malawi (Mahmud et al., 2010).

In Cameroon, tele-diabetic retinopathy screening service has been implemented (Jivraj et al., 2011)
and the potential utilization of mobile phones to transmit images of trachoma has been used (Bhosai et al.,
2012). In Djiboutie, where there are no pediatric orthopedic surgeons, the store-and-forward electronic
mail-based service has assisted in diagnosis and has altered case management (Bertani et al., 2012). Mali
in West Africa has had a teleradiology service since 2005, with the scanned images sent by satellite from
the district hospitals to the capital. Over the first five years, 2500 cases were sent from three participating
sites which equate to three cases per site, per week (Bagayoko, Anne, Fieschi, & Geissbuhler, 2011).

Because of the size of its territory and the number of its population coupled with the uneven devel-
opment of the economy across China, the distribution of the facility of modern medicine mainly resides
in the major cities, such as Beijing and Shanghai (Gao, Loomes, & Comley, 2012). In order to reach
the remote areas, China begun the development telemedicine techniques in the late 1980s (Gao et al.,
2012). Pakistan started its telemedicine project Elixir in 1998 and has established a National Telemedi-
cine Forum in 2001 (Mostafa et al., 2013). In Egypt, a store-and-forward telepathology service link-
ing a hospital in Cairo to hospitals in Italy, England, and the United States has advanced to the virtual
microscopy (Ayad & Yagi, 2012).
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Electronic Health Record

Correct identification of patients and physicians, the protection of privacy and confidentiality, the as-
signment of access permissions for health care providers, and the resolutions of conflicts increasingly
rise as the main points of concern in the development of interconnected HIE networks (Zuniga, Win,
& Susilo, 2010). EHR is used as a platform for population management and patient outreach via the
creation of electronic disease registries (Sequist, 2011). Whereas EHR and decision support systems
have primarily focused on improved effectiveness and patient safety, HIE has the potential to improve
the efficiency of care (Burstin, 2008).

EHR influences the decisions made by physicians (Franczak etal., 2014). One of the quickest and most
efficient ways that health care systems can begin to benefit from e-health is through the implementation
of electronic patient records (Mathar, 2011) because e-health makes heath care information accessible,
actionable, and portable (Kasemsap, 2017c¢). This dynamic resource provides the health care stakehold-
ers (e.g., patients, payers, and providers) with a comprehensive view of the current and historical patient
data compiled from various sources (DePhillips, 2007).

EHR contains retrospective, current and in some cases prospective information regarding the patient’s
medical condition (Héyarinen, Saranto, & Nykénen, 2008). Baron (2007) stated that the improvement
in care quality via EHR application is achievable and needs to be accompanied by certain changes and
reforms at the system’s organizational level. Providing access to medical information between differ-
ent providers enables the health care professionals from different organizations to execute as a unit and
helps to prevent the double testing which can cut costs (Kapoor & Kleinbart, 2012). Silow-Carroll et al.
(2012) found that EHR implementation increases the efficiency of care in hospitals by reducing redun-
dant admissions, shortening the length of stay, and reducing early readmission.

Roukema et al. (2006) stated that each health care institution effectively stores its own records, which
contain information on their patients’ interactions with that specific practice. This perspective may impede
the continuity and quality of care, since no sharing of medical information between providers (apart from
details reported by the patients themselves) can occur (Ben-Assuli, 2015). Connecting health providers
has been found to be cost-saving (Miller & Tucker, 2014). The issue of flexibility is an important concern
when it comes to EHR implementation in small practices where the transformation of office operations
leads to a main disruption in the practice’s workflow (Goldberg, Kuzel, Feng, DeShazo, & Love, 2012).

Boonstra and Broekhuis (2010) reviewed the literature concerning the acceptance of EHR by physi-
cians, and defined the eight main types of obstacles: financial barriers (whether the physician can afford
and profit from such implementation, which is less relevant in the public health system), technical bar-
riers (mostly lack of computer skills among physicians and staff members), time-related barriers (time
needed to learn the system, enter data and convert existing records), psychological barriers (especially
loss of professional autonomy), social barriers (the collective decision of physicians in the practice to
adopt or reject the system), organizational barriers, and the barriers related to the change process (at-
titudes toward change may lead to the resistance to the new tools).

The benefits of EHR implementation in terms of improved efficiency are likely to outweigh the costs
of adoption compared to hospitals that are more efficient (Zhivan & Diana, 2012). The successful imple-
mentation and the meaningful use of an EHR are more likely when the system is easily operated, when
it is made to fit the clinical workflow and productivity, when initial training is provided, when clinicians
are involved in defining their department-specific needs, when the design is suitable, where a realistic
timetable is made, and where effective knowledge governance practices are implemented (Goldberg
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et al., 2012). Haas et al. (2011) explained that the fundamental goals of privacy (e.g., confidentiality,
integrity, and availability) in an EHR must be preserved by entrusting the information to a third party
designed to store the various pieces of information in the isolated systems.

Electronic personal health records have the potential to make health information more accessible to
patients and to manage as a decision-support system for patients, which manage chronic conditions (Price,
Pak, Miiller, & Stronge, 2013). Dinevski et al. (2010) indicated that the utilization of electronic patient
records allows physicians to see much more of a patient’s medical history than do paper files. Kaelber
et al. (2008) stated that personal health records represent the most recent platform and allow patients to
manage their health information and to communicate with their health care providers. Greenhalgh et al.
(2009) indicated that the promising e-health is developed and implemented with personal health records.

Mobile Health Technologies

Mobile communication devices, in conjunction with the Internet and social media, present opportunities
to enhance disease prevention by extending health interventions beyond the reach of traditional care
(Cole-Lewis & Kershaw, 2010). Mobile technology has been piloted in a range of health-related areas,
and has been used to improve the dissemination of public health information (e.g., messages about dis-
ease outbreaks and prevention) (Alnanih, Radhakrishnan, & Ormandjieva, 2012).

Mobile health brings economic savings, improves the quality of care, and enhances the patient’s
quality of life (Jasemian, 2011). Mobile computing provides an alternative method to access medical
information (Bardram, 2004) and supports interpersonal communication (Bardram & Hansen, 2004).
Mobile phone has proven to be an effective device for facilitating smoother communication and al-
lowing speedier emergency response (Chib, 2010). The widespread adoption of mobile phones and
the rapid rise of smartphone ownership have created new opportunities to deploy mobile health tools
to empower patients with both knowledge and skills toward improving self-management accessible to
patients (Sarasohn-Kahn, 2010).

As mobile phones perform more complex interactions between mobile devices to resident software
and other server-based software, they have been recognized as effective tools for telemedicine (Matin
& Rahman, 2012). The current use of mobile health technologies includes mobile phone text messaging
in order to warn the patient for an upcoming consultation and to support the management of diabetes,
hypertension, and smoking cessation (Blaya, Fraser, & Holt, 2010). The ability to keep a wireless con-
nection delivers the potential for the interactive communication from any location; the mobile health
devices have the enough computing power to support the multimedia software applications (Phillips,
Felix, Galli, Patel, & Edwards, 2010).

Computer systems for health care present a number of usability challenges (Ash, Berg, & Coiera,
2004). Consumer health technologies have the potential for mitigating the critical barriers to quality
care (Bauer, Thielke, Katon, Uniitzer, & Arean, 2014). Web-based and mobile technologies have been
designed in research settings among individuals with serious mental illness and their use has not been
hampered by cognitive impairments or health literacy (Druss, Ji, Glick, & von Esenwein, 2014). Thielke
et al. (2012) indicated that any technology for health improvement must meet the user’s specific needs
and the patients with chronic diseases may have other personal needs which preclude attention to health
improvement.
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FUTURE RESEARCH DIRECTIONS

Telemedicine and e-health are the practical delivery of remote clinical services using innovative technol-
ogy. E-health includes EHR, mobile health technologies, and related information systems. An empirical
study on user acceptance of telemedicine and e-health should be further studied. Health informatics is the
design, development, and execution of IT resources, specifically for medical health business processes,
and is the alignment of IT and health sciences to establish comprehensive health information systems
providing specialized IT services for the health care industry. Health informatics is designed to aid medical
practitioners in using I'T systems and implementing controls to manage medical data. A clinical decision
support system (CDSS) is an application that analyzes data to help health care providers make clinical
decisions. CDSS works within physicians’ EHR workflows and measures patient health and diseases
through its specialty-specific metrics. An examination of linkages among telemedicine, e-health, health
informatics, and CDSS in developing countries would seem to be viable for future research efforts.

CONCLUSION

This chapter highlighted the overview of telemedicine; telemedicine in developing countries; EHR;
and mobile health technologies. Telemedicine and e-health are modern technologies toward improving
quality of care and increasing patient safety in developing countries. Telemedicine and e-health are the
utilization of medical information exchanged from one site to another site via electronic communications.
Telemedicine and e-health help reduce the cost of health care and increases the efficiency through better
management of chronic diseases, shared health professional staffing, reduced travel times, and shorter
hospital stays. Telemedicine and e-health make it possible for health care providers to better manage
patient care through the secure use and sharing of health information. Telemedicine and e-health help
health care organizations share data contained in the largely proprietary EHR systems in developing
countries. Utilizing telemedicine and e-health has the potential to enhance health care performance and
reach strategic goals in developing countries.
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KEY TERMS AND DEFINITIONS

Developing Countries: The countries having a standard of living or level of industrial production
well below that possible with financial or technical support.

Electronic Health: The use of information technology in health care.

Health Care: The activity or business of providing the medical services.

Information Technology: A set of tools, processes, and associated equipment employed to collect,
process, and present the information.
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Internet: The large system of connected computers around the world.

Patient: A person who is receiving medical care.

Physician: A medical doctor, especially one who has general health care skill.

Technology: The utilization of scientific knowledge to solve the practical problems, especially in
industry and commerce.

Telemedicine: The provision of diagnosis and health care from a distance using media, such as
interactive computer programs and information technology.

This research was previously published in Health Information Systems and the Advancement of Medical Practice in Developing
Countries edited by Kgomotso H. Moahi, Kelvin Joseph Bwalya, and Peter Mazebe Il Sebina, pages 149-167, copyright year
2017 by Medical Information Science Reference (an imprint of IGI Global).
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ABSTRACT

Globally, the advancement of mobile technology and the growing number of mobile phone users has
promoted the boom in mobile health services. The influence of mobile technology has, in fact, made
healthcare delivery more accessible, affordable and effective today. Consumers are thus increasingly
using mobile devices as health service delivery aids across various countries. However, questions re-
main as to how consumer traits like personal innovativeness and self-efficacy, financial costs related
to the service delivery and demographics like age and gender may affect the usage and adoption of
mobile health services, especially for emerging economies like Bangladesh. Conceptual model of the
study identifies self-efficacy, facilitating conditions, effort expectancy and performance expectancy to
be significant constructs that influences users’ overall perceptions of mobile health services, along
with moderating effects of both age and gender upon the selected factors. Finally, the study highlights
managerial implications, future research directions and limitations.

INTRODUCTION

The use of emerging information and communication technology (ICT) has gained an increasing amount
of attention due to its ability to improve the delivery of services in various sectors. Particularly, the in-
troduction of ICT in healthcare has made healthcare delivery more accessible and affordable in recent
times (Nisha et al., 2015). In fact, electronic health (e-Health) is the new paradigm for healthcare systems
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today, covering both processing and telecommunication technologies. Many healthcare organizations
claim e-Health to be a strategic tool for providing quality healthcare that will eventually overcome
healthcare related challenges around the world. For instance, e-Health can enable the practitioners to
offer services beyond their physical reach. It can also make medical information available to healthcare
consumers and therefore make consumers active participants in the healthcare delivery process (Ami-
Narh and Williams, 2012).

Globally, a branch of e-Health services - mobile health has been constantly expanding over the last
decade. Mobile health (m-Health), as defined by the World Health Organization (WHO), is an area of
electronic health that provides health services and information via mobile technologies such as mobile
phones and PDAs (Kallander et al., 2013). The introduction of m-Health has initiated a drastic shift
in focus from traditional healthcare informatics based on provider driven concepts to consumer health
informatics based on the exchange of information and interconnection of mobile computing infrastruc-
ture (Rai et al., 2013). In practice, m-Health services are often used for transmitting electronic medical
records between medical staff and patients, monitoring patients remotely, sending electronic alerts for
disease control and providing useful applications, information, and functionality to healthcare consum-
ers (Lester et al., 2011).

Evidence suggests that the use of mobile technology improves diagnosis and compliance with
treatment guidelines and patient information and increases administrative efficiency (Rashidee, 2013).
Moreover, there are a number of patients who possess less knowledge and understanding of personal
health problems but cannot afford time or money to visit doctors or medical centres on a regular basis.
Hence, m-Health not just improves health status rather it effectively addresses healthcare challenges
such as access, quality, affordability, behavioral norms, skill development in communication, supply
management, information management and financial transactions through the exchange of information
(Sultana, 2014).

Although the potential of m-Health services are enormous and research is expanding in this area,
little is known about how this mobile-based healthcare service channel is viewed by consumers. Since
healthcare services are traditionally hands-on provider-patient direct services channel, it is crucial to
understand how consumers’ personal traits and the financial cost of consuming such services might
influence m-Health adoption and usage intentions of consumers. In emerging countries, technology
may be well-perceived but when the content is sensitive like healthcare provisions, acceptance of the
technology often depends upon the personal characteristics of consumer behavior and the cost effective-
ness of the service, among other factors. This study is therefore motivated by the substantial research
opportunities in this interesting and budding space. Specifically, the aim of this paper is to examine the
role of personal innovativeness, self-efficacy and financial cost of the service consumption, along with
other factors that can influence the acceptance and use of m-Health services from the perspective of an
emerging economy like Bangladesh.

The unified theory of acceptance and use of technology (UTAUT) model has been used to pursue
the purpose of this paper. Besides original constructs, proposed constructs of personal innovativeness,
perceived self-efficacy and perceived financial cost has been included to examine the factors that can
influence users’ intention to use m-Health services in Bangladesh. Additionally, the moderating impact
of consumers’ age and gender has been explored in this paper. This study thus has both theoretical and
managerial implications. Theoretically, drawing upon relevant literature, this paper aims to provide a
model that is capable of understanding the determinants behind the future adoption of m-Health services
among the people of Bangladesh. From a managerial perspective, the findings of this research should
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provide further insights into understanding and managing potential m-Health users from emerging
economies by focusing on consumer behavior and cost effectiveness of the service. This study can also
assist various public and private hospitals and various telecommunication networks to consider the idea
of providing m-Health services to the people of Bangladesh.

LITERATURE REVIEW

This study argues that traits of consumer behavior like their personal innovativeness and perceived self-
efficacy, together with the perceived financial cost of m-Health services plays a deterministic role in
influencing the future use of such services in the context of Bangladesh. As such, the current practice of
m-Health services and its implications in Bangladesh, followed by the research platform and proposed
constructs of the study has been discussed to determine the gaps for the study.

Scope of Mobile Health Initiatives

The general category of m-Health innovations provided in developed countries are typically used by
consumers for activities related to obtaining health advice, promoting compliance and adherence to medi-
cal treatments, staying connected with healthcare providers, personal health management, etc (Madon et
al., 2014). However, in emerging economies like Bangladesh, the scope of m-Health services had been
initially limited to only patient monitoring, sending text messages in order to remind patients to take
needed medications and to offer suggestions for maintaining health while pregnant.

Over time, the government of Bangladesh developed a Health Management Information System
(MIS) department under the Directorate General of Health Services (DGHS) and initiated a number of
m-Health programmes. The various m-Health initiatives are currently operational through nationwide
mobile phone network, wherein health professionals provide basic health advices and initial diagnosis to
the service recipients (DGHS, 2014). It mostly involves the services of government-run health complexes
and district hospitals using mobile phones as a local 24-hour call centre. People residing in the rural areas
can contact with the health professionals through this network. They can make calls, free of charge, and
the doctor on duty will provide free medical advice (Nisha et al., 2015). Moreover, web-camera has been
given in each sub-district, district, medical college and post-graduate institute hospitals in Bangladesh.
These hospitals, therefore, can give telemedicine services using video conferencing platforms as well.
The government has also established free tele-consultation with government doctors, SMS services for
patient management and communication with staff, telemedicine services using instant messaging client
or other online platforms, etc. (Nisha et al., 2016).

In addition to these services, the government of Bangladesh initiated an agreement between the
International Telecommunication Union (ITU) and World Health Organization (WHO) in order to use
mobile technology, in particular text messaging and applications, to help combat non-communicable
diseases (NCDs) such as diabetes, cancer, cardiovascular diseases and chronic respiratory diseases in
Bangladesh (WHO, 2011). The scope of m-Health initiatives was further increased in the country by
the Mobile Alliance for Maternal Action (MAMA) Bangladesh program from D.Net, with assistance
from USAID and Johnson & Johnson, as it started providing voice messages on safe pregnancy, health
and nutrition related matters for pregnant women, etc. (Reza, 2012). Such considerable exploration of
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the ways of providing healthcare services over the mobile platform has made m-Health a great initiative
today in the healthcare sector of Bangladesh.

However, m-Health services do not yet have a wide usage rate in the country. The cynical behavior
of consumers and the financial cost of attaining such services might be hindering the acceptance and
use of such services in the context of Bangladesh. As such, it is imperative to examine the factors of
consumer behavior and the cost effectiveness of m-Health programmes that can influence the adoption
and usage of m-Health services among the people of Bangladesh.

Research Platform of the Study

One of the most important branches of information system research is to understand individual acceptance
and use of information technology according to many literatures. The focus shifted towards technology
acceptance and use, when the Technology Acceptance Model (TAM) was widely employed in many
past studies (Davis, 1989; Davis et al., 1989). Based on TAM synthesis of prior technology acceptance
research, Venkatesh et al. (2003) developed the unified theory of acceptance and use of technology
(UTAUT) model. The factors included in UTAUT (performance expectancy, effort expectancy, social
influence and facilitating conditions) has been primarily used to predict the behavioral intention to use a
technology and technology use in organizational contexts, moderated by individual difference variables
like age, gender, experience and voluntariness (Venkatesh et al., 2012).

In both organizational and non-organizational settings, UTAUT has repeatedly served as a baseline
model to study a variety of technologies. However, given the number of technology devices, applications
and services that are targeted at consumers in recent times, it became necessary to identify the factors
that can influence consumer adoption and use of technologies (Stofega and Llamas, 2009). This led to
the introduction of the UTAUT2 model by Venkatesh et al. (2012).

In UTAUT?2, Venkatesh et al. (2012) adapted the four key constructs (i.e. performance expectancy,
effort expectancy, social influence and facilitating conditions) that influence behavioral intention to use
a technology and technology use from the original UTAUT model and customized it to fit the consumer
context. Previous studies like Venkatesh et al. (2003) claim that the constructs of performance expec-
tancy, effort expectancy and social influence determines the behavioral intention to use a technology,
while behavioral intention and facilitating conditions influence the technology use in a particular context.

In addition, Venkatesh et al. (2012) further claimed that the addition of new constructs in a consumer
context can contribute to the expansion of the theoretical horizons of the UTAUT model. Following
the suit, this study has selected the original UTAUT and UTAUT2 model as a theoretical foundation
to develop a proposed research model for the domain of healthcare from the consumers’ perspective.

For this study, personal traits of consumers in the form of innovativeness and efficacy have been
considered to play an important role in influencing the behavior of the urban people. This is because
the urban people are still concerned about whether advice from an unknown hospital doctor should be
taken into account, despite there being a substantial section of the rural population that uses m-Health
applications today in Bangladesh. Moreover, the financial cost of adopting such technology-based services
have been included as part of the proposed research model, in order to examine the influence of cost
effectiveness on the usage and adoption of m-Health services in emerging economies like Bangladesh.
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Proposed Constructs of Innovativeness, Self-Efficacy and Financial Cost

Conceptualized as a personal trait, innovativeness represents the degree to which an individual is willing
to take a risk by trying out an innovation. West (2012) claimed that consumers with this trait generally
showcase a positive behavior towards the adoption of new technology-based services. However, there
is a set of innovation attributes that may affect adoption decisions like relative advantage, ease of use,
compatibility, observability and trialability (Rogers, 1995). Among these attributes, relative advantage,
ease of use and compatibility are the most influencing factors for the adoption of mobile-based technolo-
gies like m-Health services (Lin, 2011). Putzer and Park (2012) and Jackson et al. (2013) argued that
consumers with more positive beliefs about the relative advantage of m-Health services form a favorable
attitude, while those who find m-Health easy to use are more willing to use them for their healthcare
needs. Based on several empirical evidences, Venkatesh et al. (2003) proved that relative advantage and
ease of use are the major constructs of performance expectancy and effort expectancy respectively in
the UTAUT model. As such, personal innovativeness of consumers might have a significantly positive
effect on performance expectancy and effort expectancy, which in turn can impact the behavioral inten-
tion of consumers towards m-Health services (Barton, 2012).

Another measure of consumer behavior in the context of m-Health services is perceived self-efficacy,
which can be defined as the judgment of one’s ability to use health services over the mobile platform.
Previous studies like Burner et al. (2013), Evans et al. (2014) and Maddison et al. (2014) provided em-
pirical evidence that perceived self-efficacy is a determinant in influencing consumer intention towards
m-Health adoption. However, some studies like Holtz and Lauckner (2012) and Free et al. (2013) ar-
gued that self-efficacy is not a direct determinant that can affect individual intention to adopt m-Health
initiatives. On the other hand, empirical evidence by Sieverdes et al. (2013) supported the existence of
a causal relationship between perceived self-efficacy and behavioral intention of consumers towards
m-Health services.

An important driving factor towards the adoption of m-Health services is often the financial cost or
cost burden that is related to the use of such services. Past studies by Cruz et al. (2010) and Huili and
Zhong (2011) provided empirical evidence that economic factors like service fees play an essential role
in the adoption of any technology-based services, particularly those related to the mobile platform. Even
researchers like Deglise et al. (2012), Tamrat and Kachnowski (2012) and Kumar et al. (2013) argued
that the construct of perceived financial cost has a negative impact upon the behavioral intention of
consumers to use m-Health services. A recent study by de la Torre-Diez et al. (2015) also claimed that if
consumers need to spend considerable money to pay for the m-Health services, they may be unlikely to
use the technology, indicating anegative relationship between its cost effectiveness and adoption intention.

RESEARCH MODEL AND HYPOTHESES

The purpose of this study is to determine the factors that can explain and predict users’ intention to use
m-Health services significantly in the context of Bangladesh. Along with the four key constructs (i.e.
performance expectancy, effort expectancy, social influence and facilitating conditions) of the original
model, three additional constructs, drawn from previous literature of m-Health services, has also been
incorporated in this research model to make a significant theoretical contribution to the consumer
context of the UTAUT model. The proposed research model used to address the influencing factors for

24

printed on 2/10/2023 8:53 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Mobile Health Technology Evaluation

healthcare technologies has been presented in Figure 1. In addition, all the variables hypothesized in
this study and their likely relationships towards consumer acceptance and use of m-Health services in
Bangladesh has been discussed next.

Personal Innovativeness

Innovativeness is the willingness to adopt an innovative technology or the degree of interest in trying a
new thing, new concept or an innovative product or service (Rogers, 1995). It has been tested and proved
as a significant construct that affects technology usage intention very often by researchers like Agarwal
and Prasad (1998), Hung et al. (2003) and Yang (2005). Ami-Narh and Williams (2012) identified a set
of innovation attributes that may affect adoption decisions of internet-based technologies like relative
advantage, ease of use, complexity, compatibility, observability and trialability. In fact, many empirical
evidences also proved that relative advantage and ease of use are the key constructs of performance
expectancy and effort expectancy respectively in the UTAUT model (Venkatesh et al., 2003). Since Wu
et al. (2011) and Rai et al. (2013) showed positive relationship between personal innovativeness and
adoption of m-Health technology, this study hypothesizes that:

H1A: Personal innovativeness positively influences performance expectancy of m-Health services.
H1B: Personal innovativeness positively influences effort expectancy of m-Health services.

Performance Expectancy

Burgess and Sargent (2007) and Wu et al. (2007) argue that the effect of performance expectancy is the
most relevant factor for the adoption of internet-based technology. Performance expectancy generally
depicts a users’ view of the usefulness of adopting a technology (Venkatesh et al., 2003). Sun et al. (2013)
claim that in the context of m-Health services, the usefulness can only be captured by the extent to which
it can help users to solve their health-related issues. If users believe that using m-Health services can help
them to solve their problems, they are more likely to adopt this technology. Hence, the hypothesis is:

H2: Performance expectancy significantly affects individual intention to use m-Health services.
Effort Expectancy

Effort expectancy is considered to be directly related with the ease of using a particular technology (Phi-
chitchaisopa and Naenna, 2013). According to Venkatesh (1999), all of these effort-oriented constructs
act as more significant factors during the early stages of adopting a new technology. Several studies like
Park et al. (2007), Moores (2012) and Sun et al. (2013) claims that perceived ease of use or effort ex-
pectancy has considerable impacts on attitude towards the adoption of m-Health or any other healthcare

related technology. As a result, the following hypothesis has been proposed:

H3: Effort expectancy significantly affects individual intention to use m-Health services.
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Social Influence

Social influence refers to the degree to which an individual perceives that important others believe he
or she should use the new system or technology (Venkatesh et al., 2003). The idea behind social influ-
ence is that even though an individual may not be in favour of adopting a new technology, they intend
to use it as he/she believes it will enhance his/her image among his/her family and peers (Venkatesh
and Davis, 2000). Researchers like Jung (2008) and Sun et al. (2013) empirically showed that there is a
significant positive relationship between social influence and adoption of m-Health technology. Thus,
the proposed hypothesis is:

H4: Social influence significantly affects individual intention to use m-Health services.
Facilitating Conditions

According to Venkatesh et al. (2003), facilitating conditions refer to the resources and technical infra-
structure that a user believes exists to support the adoption of a particular technology. In other words,
facilitating conditions indicates the prospective conditions that may restrain or facilitate adopting a
technology (Sun et al., 2013). Venkatesh et al. (2012) claims that a consumer with a lower level of
facilitating conditions can have a lower intention to use a particular technology. Moreover, Boontarig
et al. (2012), Phichitchaisopa and Naenna (2013) and Sun et al. (2013) showed that there is a positive
significant relationship between facilitating conditions and healthcare technologies. Based on these
findings, this study hypothesizes that:

HS: Facilitating conditions significantly affects individual intention to use m-Health services.
Perceived Self-Efficacy

Self-efficacy refers to the users’ judgment of their ability to perform a particular behaviour (Compeau
and Higgins, 1995). The concept of self-efficacy is identical to perceived behavioral control and accord-
ing to Sun et al. (2013), perceived behavioral control in the context of m-Health services can be defined
as the users’ ability to learn and use mobile health services. If a user is confident enough regarding his
ability to adopt a technology like m-Health, he/she is more likely to adopt that technology. In fact, Wu
et al. (2007) and Sun et al. (2013) empirically proved that self-efficacy is a determinant of the intention
and usage behavior of m-Health services. Accordingly, the following hypothesis has been conceived:

H6: Perceived self-efficacy significantly affects individual intention to use m-Health services.
Perceived Financial Cost

Even though researchers generally investigate user adoption of a technology from psychological and
sociological theories, it has been proved by several empirical evidences that technology acceptance is
influenced by economic factors as well (Luarn and Lin, 2005; Yang 2009; Yu, 2012). Financial cost is

thus a very crucial predictor of the acceptance behavior of technological services as it refers to the cost or
resources (money) associated with the learning and using of that technology. For instance, if a user needs

26

printed on 2/10/2023 8:53 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Mobile Health Technology Evaluation

to spend considerable amount of money to pay for the services to learn or to use the technology, he/she
will be unwilling to use it, demonstrating a negative relationship between financial cost and behavioral
intention. Sun et al. (2013) supported this finding by showing empirical evidence of the influence of
financial cost on the adoption of m-Health services. Hence, the hypothesis is:

H7: Perceived financial cost significantly affects individual intention to use m-Health services.
Behavioral Intention

Behavioural intention, which refers to the intention to use a system, is the major determinant of the actual
behaviour. Researchers like Venkatesh and Zhang (2010) and Yu (2012) have repeatedly emphasized
the strength of the construct of behavioural intention on usage behaviour. These past studies claim that
individual behavior is predictable and can be influenced by individual intention that, in turn, can have a
significant influence on technology usage. In the context of m-Health services, Jung (2008) and Sun et
al. (2013) investigated and empirically proved that behavioural or adoption intention of the technology
positively affects its usage. Following the lead, this study next hypothesizes that:

H8: Behavioral intention significantly affects individual behavior of using m-Health services.
Moderators

Moderators are demographical characteristics or other situational variables that have a profound im-
pact on user adoption (Jung, 2008). They have the capability to shift the dynamics in user acceptance
models. Venkatesh et al. (2003) had employed four moderator variables of age, gender, experience
and voluntariness in the original UTAUT model. However, this study does not include the moderating
variables of experience and voluntariness. Therefore, only age and gender has been used in this study
as moderators to investigate the effects of the proposed research structure on the behavioral intention to
adopt m-Health services.

Moderator Effects: Age

Past empirical studies like Venkatesh et al. (2003) and Gilbert et al. (2004) claimed that age has a strong
moderating impact on technology adoption. According to Gilbert et al. (2004), people over 55 years of
age were found to be less likely to adopt technology. Jung (2008) supported this claim by stating that
younger generation is more eager to adopt a technology like m-Health services than older generation.
Since younger people tend to be more tech-savvy, they can adopt any technology quickly. In addition,
due to high perceived accessibility, credibility, personal innovativeness and compatibility all internet-
based health technologies go well with the life style of young people, which in turn leads them to accept
the technology (Jung, 2008). However, Lee and Rho (2013) argue that middle-aged people display more
enthusiasm towards adopting m-Health technology than the younger people. As a result of this conflict-
ing evidence of past studies, it is essential to determine the moderating effect of age in the context of
m-Health services. Hence, the following hypotheses are proposed:
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H9: Influence of performance expectancy on individual intention will be moderated by age.
H10: Influence of effort expectancy on individual intention will be moderated by age.

H11: Influence of social influence on individual intention will be moderated by age.

H12: Influence of facilitating conditions on individual intention will be moderated by age.
H13: Influence of perceived self-efficacy on individual intention will be moderated by age.
H14: Influence of perceived financial cost on individual intention will be moderated by age.

Moderator Effects: Gender

Gender is also hypothesized as a salient moderator in the context of technology acceptance. A number
of prior studies have showed that men tend to adopt a technology more quickly than women. Several
researchers like Laukkanen and Pasanen (2008) and Cruz et al. (2010) claimed that women are naturally
risk averse and passive users of technology which makes them less willing to spend more effort associ-
ated with adopting a new system. On the other hand, these empirical studies have also provided evidence
of men being more concerned about the cost related to a particular technology. Venkatesh and Morris
(2000) found performance expectancy to be more important construct for men while constructs that
relate to technical abilities such as effort expectancy appeared to be more salient for women. Venkatesh
et al. (2003) further claimed that social influences act as a stronger predictor of technology adoption for
women than men. However, in the context of e-health or m-Health, some researches like Jung (2008)
and Lee and Rho (2013) claimed that women are usually more concerned about health-related issues,
which in turn makes them to adopt internet-based health technologies. Thus, to determine the moderat-
ing effect of gender, this study hypothesizes that:

H15: Influence of performance expectancy on individual intention will be moderated by gender.
H16: Influence of effort expectancy on individual intention will be moderated by gender.

H17: Influence of social influence on individual intention will be moderated by gender.

H18: Influence of facilitating conditions on individual intention will be moderated by gender.
H19: Influence of perceived self-efficacy on individual intention will be moderated by gender.
H20: Influence of perceived financial cost on individual intention will be moderated by gender.

Research Method
Data Collection

Data for this study was collected by conducting a survey through paper-based questionnaires on a sample
of 1000 respondents in the capital city of Bangladesh — Dhaka. The predominant existence of mobile
health services in the rural areas has inadvertently raised the question as to why urban people still avoid
the use of such services. In addition, the absence of city hospitals as the provider of m-Health services
has made it imperative to examine the acceptance and use of m-Health services among the city dwellers
of Bangladesh. As such, the population selected for this study only represented urban people who are
currently exposed to the use of mobile phones and can thereby avail mobile health services in the future.
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Figure 1. The proposed research structure
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By using probability sampling and a stratified random sampling method, respondents were then
selected for the sample. The use of this particular sampling method allowed us to avoid biasness in data
and provided equal opportunity for all city dwellers who can be the potential users of mobile health
services in Bangladesh. Respondents were mostly educated and had English proficiency and so they
were asked to self-administer the English version of the questionnaire. In other cases, the participants
self-administered the Bengali version of the questionnaire or the research assistants themselves filled in
the questionnaire based on the respondents’ verbal responses.

Measurement

All the items used to measure the research variables of the survey were adapted from previous studies
on information and technological advancements, e-Health services and m-Health services - with minor
changes in wording to tailor them to the context of Bangladesh. This ensured the content validity of the
questionnaire used to assess each constructs depicted in Figure 1. The quantitative survey contained
30 statements in order to evaluate the original constructs of the UTAUT model and the three new con-
structs proposed for the model, as listed in Table 1. The scales for the UTAUT constructs (performance
expectancy, effort expectancy, social influence, facilitating conditions and behavioral intention) were
adapted from Venkatesh and Zhang (2010), Sun et al. (2013), Nisha et al. (2015) and Nisha et al. (2016).
The scales for personal innovativeness were drawn from Wu et al. (2011), while the items used to as-
sess perceived self-efficacy and perceived financial cost were solely based on Luarn and Lin (2005),
Yu (2012) and Sun et al. (2013). All these items were measured using a five-point Likert scale, ranging
from “strongly disagree” to “strongly agree”.
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Table 1. Constructs and corresponding items

Constructs

Corresponding Items

Items Sources

Personal Innovativeness

(PI1) I am curious about new health technologies

(PI2) I am usually among the first to try new health technologies
(PI3) I like to experiment with new health technologies

(PI4) I like to keep updated with new health technologies

Wuetal. (2011)

Performance Expectancy

(PE1) Using m-Health services will improve my life quality

(PE2) Using m-Health services will make my life more convenient
(PE3) Using m-Health services will make me more effective in my life
(PE4) Overall, I find m-Health services to be useful in my life

Sun et al. (2013),
Nisha et al. (2015)

Effort Expectancy

(EE1) Learning to use m-Health services is easy for me
(EE2) Becoming skillful at using m-Health services is easy for me
(EE3) Interaction with m-Health services is easy for me
(EE4) Overall, I think m-Health services are easy to use

Sun et al. (2013),
Nisha et al. (2016)

Social Influence

(SI1) People who are important to me think that I should use m-Health services
(S12) People who are familiar with me think that I should use m-Health services
(S13) People who influence me think that I should use m-Health services

(S14) Most people surrounding me use m-Health services

Sun et al. (2013),
Nisha et al. (2015)

Facilitating Conditions

(FC1) Using m-Health services suits my living environment

(FC2) Using m-Health services fits into my working style

(FC3) Using m-Health services is compatible with my life

(FC4) Help is available if I have problems in using m-Health services

Venkatesh
& Zhang (2010),
Nisha et al. (2016)

Perceived
Self-Efficacy

(PSE1) It is easy for me to use m-Health services
(PSE2) I have the capability to use m-Health services
(PSE3) I am able to use m-Health services without much effort

Sun et al. (2013)

Perceived Financial Cost

(PFC1) The cost of using m-Health services is higher than other health channels
(PFC2) The internet charges required to use m-Health services are expensive
(PFC3) The mobile devices required to use m-Health services are expensive
(PFC4) Using m-Health services can be a cost burden to me

Luarn & Lin (2005),
Yu (2012)

Behavioral Intention

(BI1) I prefer to use m-Health services
(BI2) I intend to use m-Health services
(BI3) I plan to use m-Health services

Sun et al. (2013),
Nisha et al. (2015)

The questionnaire included two demographic questions of gender and age as well. While age was
measured in years, gender was coded as 1 or 2 dummy variable - where 2 represented the female respon-
dents. After a three-week survey, 908 completed and usable responses were obtained from the structured
questionnaires. Table 2 represents the demographic information of respondents in terms of gender and age.

DATA ANALYSIS AND RESULTS

The research model was tested using the structural equation modeling (SEM) facilitates of SmartPLS
(version 2.0). The method of partial least squares (PLS) was mainly chosen to conduct this analysis
since a number of interaction terms have been included in the research model and PLS is capable of
testing these effects (Chin et al., 2003). As such, the measurement model was examined first to assess
the reliability and validity of the constructs and then, the structural model was analyzed to examine the
relationships hypothesized in the research model.
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Table 2. Demographic profile of respondents

Demographics Frequency Percentage (%)

Gender

Male 520 57.3
Female 388 42.7

Age

20 or below 152 16.7
21-30 460 50.7
31-40 139 15.3
41-50 84 9.3
Above 50 73 8.0

Measurement Model

Results from the measurement model are presented in Tables 3 and 4 and it includes information about
the reliability, validity, correlations and factor loadings. The composite reliabilities of the constructs
ranged between 0.731 and 1.000, which exceeds the 0.7 cut-off value as recommended by Nunnally and
Bernstein (1994). The average variance extracted (AVE) was greater than 0.5 in all cases and greater than
each square correlations, which indicates that the model has both convergent validity and discriminant
validity (Fornell and Larcker, 1981). Moreover, the internal consistency reliabilities (ICRs) of multi-item
scales modeled with reflective indicators was 0.75 or greater, suggesting adequate reliability. The pat-
tern of loadings and cross-loadings also supported internal consistency and discriminant validity, with
some exceptions: one item from each construct of personal innovativeness, social influence, facilitating
conditions and perceived financial cost were deleted due to their low loadings and high cross-loadings.

Structural Model

The path coefficients and significance levels in the structural model are presented in Figure 2. The con-
struct of personal innovativeness displayed an insignificant path towards both performance expectancy
(0.069, p>0.05) and effort expectancy (0.119, p>0.05). Among other factors, perceived self-efficacy
(0.247, p<0.05), facilitating conditions (0.235, p<0.05), effort expectancy (0.169, p<0.05) and perfor-
mance expectancy (0.155, p<0.05) showed significant and positive paths to the behavioral intention of
using mobile health services, in their order of influencing strength.

However, the constructs of both social influence (-0.024, p>0.05) and perceived financial cost (-0.066,
p>0.05) reported an insignificant path towards the individual behavior of using mobile health services.
Therefore, all hypotheses (except H1 A, HIB, H4 and H7) dealing with behavioral intention to use mobile
health services are supported. Subsequently, the hypothesized relationship between behavioral intention
and usage (0.251, p<0.05) is found to be statistically significant, thereby supporting hypothesis HS.

31

printed on 2/10/2023 8:53 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Mobile Health Technology Evaluation

Table 3. Factor loadings, composite reliability and AVEs

Constructs Items Factor Loadings Composite Reliability AVE
PI1 0.853

Personal Innovativeness PI3 0.825 0.876 0.702
PI4 0.835
PEI 0.807
PE2 0.847

Performance Expectancy 0.889 0.668
PE3 0.850
PE4 0.761
EE1 0.822
EE2 0.834

Effort Expectancy 0.895 0.680
EE3 0.840
EE4 0.802
SI1 0.867

Social Influence SI2 0.876 0.891 0.732
S13 0.823
FC1 0.776

Facilitating Conditions FC2 0.877 0.864 0.680
FC3 0.818
PSE1 0.790

Perceived Self-Efficacy PSE2 0.835 0.860 0.672
PSE3 0.833
PFC2 0.889

Perceived Financial Cost PFC3 0.764 0.842 0.642
PFC4 0.743
BI1 0.868

Behavioral Intention BI2 0.873 0.891 0.731
BI3 0.823

Moderator Effects

The PLS results of the moderating effects of age and gender on the six constructs toward behavioral in-
tention are shown in Table 5. Results indicate that gender significantly moderated the effect of perceived
financial cost and effort expectancy to behavioral intention of using mobile health services. Analysis
reveals that male respondents perceive more effort expectancy in using mobile health services and are
usually more concerned about the perceived financial cost than the female respondents. On the other
hand, the moderating effect of age is significantly reported for the constructs of effort expectancy, fa-
cilitating conditions and performance expectancy towards behavioral intention. Further analysis reveals
that the construct of effort expectancy plays an important role for respondents aged between 41-50
years, while facilitating conditions and performance expectancy are more salient to respondents aged
between 31-40 years.
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Table 4. Measurement model estimations

ICRs BI EE FC PE PFC PI PSE SI
BI 0.8 0.9
EE 0.8 0.5 0.8
FC 0.8 0.5 0.4 0.8
PE 0.8 0.4 0.6 0.4 0.8
PFC 0.8 0.0 -0.1 0.0 0.0 0.8
PI 0.8 0.5 04 0.3 0.4 0.0 0.8
PSE 0.8 0.4 0.2 0.3 0.3 0.1 0.3 0.8
SI 0.8 0.4 04 0.3 0.3 0.1 0.3 0.3 0.9

Notes:

1. BI (Behavioral Intention); EE (Effort Expectancy); FC (Facilitating Conditions); PE (Performance Expectancy); PFC (Perceived
Financial Cost); PI (Personal Innovativeness); PSE (Perceived Self-Efficacy); SI (Social Influence).

2. Diagonal elements represent the AVEs, while off-diagonal elements represent the square correlations.

Figure 2. Results of structural equation modeling
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FINDINGS AND IMPLICATIONS

This study has revealed quite a few understandings on the backstage possibilities of the potential usage
of mobile health services among the urban population of Bangladesh. Constructs such as perceived self-
efficacy, facilitating conditions, effort expectancy and performance expectancy has been found to have a
salient influence on behavioral intention, which directly stimulates the usage of m-Health services. On
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Table 5. PLS results with moderators

Dependent Variable
Usage Behavior
Behavioral Intention

R? 0.409 0.632
R* djused 0.409 0.632
Performance Expectancy (PE) 0.155%*

Effort Expectancy (EE) 0.169*

Social Influence (ST) -0.024

Facilitating Conditions (FC) 0.235%

Perceived Self-Efficacy (PSE) 0.247*

Perceived Financial Cost (PFC) -0.066

Age 0.017*

Gender 0.050*

PE x Age 0.048*

EE x Age 0.059*

SIx Age 0.017

FC x Age 0.060*

PSE x Age 0.006

PFC x Age 0.046

PE x Gender 0.034

EE x Gender 0.051*

SI x Gender 0.004

FC x Gender 0.035

PSE x Gender 0.001

PFC x Gender 0.051*

Behavioral Intention (BI) 0.251%*

*significant at 0.05

the other hand, personal innovativeness, social influence and perceived financial cost are identified as
insignificant factors of behavioral intention in the context of Bangladesh. The inclined reasons behind
such findings are quite obvious and most of such are shaped by the local culture and infrastructure of
the country.

Given that self-efficacy is the most important construct of shaping behavioral intention of m-Health
services in this study, this finding is consistent to the empirical evidence provided by Sun et al. (2013),
Sieverdes et al. (2013) and Deng et al. (2014). Through this finding, the study exhibits the importance
of building a confidence level among the target market. Since m-Health is a new practice, creating an
assurance of the simplicity or ease of using such services may enhance its adoption speed. Take away
for marketers from this finding will be emphasizing on creating the confidence level through different
communication strategies such as showing how technologically challenged people are also using the
service effortlessly. Other techniques like free trials, demonstrations, trainings, etc may also boost the
adoption of m-Health services in Bangladesh.
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Facilitating conditions is found as the next strongest direct determinant in influencing respondents’
behavioral intention of m-Health services. This finding is consistent to Boontarig et al. (2012), Phich-
itchaisopa and Naenna (2013) and Nisha et al. (2015). The penetration of mobile phones is a compara-
tively new concept in Bangladesh and particularly, when such devices are being used as a platform of
commuting other errands such as receiving instant health care advices, ensuring facilitating conditions
has a strong role to play (Nisha et al., 2015). Therefore, the first business implication is that, beyond
offering ease-of-use and useful m-Health services, providers might emphasize on the compatibility
between the offered services and the working/living styles of their target customers. That is, putting
efforts in designing suitable services and infrastructures to meet specific needs of different customer
segments. In perspective of Bangladesh, facilitating conditions generally tend to be wide availability
of computers, strong mobile networks and fast internet services. Both government and private sector
hospitals and clinics, along with leading telecom companies of Bangladesh have already set their foot
targeting the rural segments and working on developing the infrastructure challenges highlighted above.

The study further drills that most of the current and potential users of m-Health services tend to judge
the importance of the service based on the required effort expectancy for it. This finding is consistent
with the evidence provided by Braun et al. (2013), Free et al. (2013) and Sun et al. (2013). Respondents
who expect less effort input in the service consuming process, especially at the adoption stage like that
of m-Health services in Bangladesh, are more likely to show positive attitude in embracing the service.
By making sure that the target market perceives the efforts needed to avail these services as an ease,
companies can net a positive attitude towards these services (Nisha et al., 2016). Communications of the
mobile health service providers should focus more on the actual handiness of such services.

Performance expectancy is the next most important construct according to the research findings of this
study. Bowling (2014), Nisha et al. (2015) and Nisha et al. (2016) have also found such similar results in
their studies. Sustainable relative advantages of m-Health service such as saving time, receiving immedi-
ate and accurate healthcare advices, etc., play an important role in shaping behavior in terms of adopting
such new technologies. The underlying cause behind such result is the novelty of such technology in the
culture of Bangladesh, where most of the errands are preferred to be served in a traditional manner from
physical locations. Take away for marketers from this finding is to ensure a lot of confidence among
the users by highlighting the value propositions of such service with their importance in their daily life
through the marketing mix of the companies. Using problem-solving and demonstration as their com-
munication execution styles may help the providers to get their market conditioned both in cognitive
and in behavioral learning context (Nisha et al., 2015). Developing a sustainable system which ensures
privacy and efficiency to support the clinching benefits of m-Health services is additionally important
to encourage the consumption of such services in Bangladesh.

Alternatively, the constructs of personal innovativeness, social influence and perceived financial cost
has been noted to have an insignificant role to play in terms of shaping behavioral intention for m-Health
services in Bangladesh. Since Bangladesh is not yet technologically advanced to a large extent, interest
and willingness of using or trying out new technology related services is absent among the consum-
ers — thereby, leading to a low usage rate of m-Health services. Moreover, as health is a prominent and
sensitive issue, respondents might not be significantly influenced by peer groups and interpersonal world-
of-mouth. It might require a lot of creative publicity, sales promotional activities using support media
and positive testimonials to spread the viral of m-Health services among the consumers. On the other
hand, cost effectiveness of such services clearly does not influence the usage and adoption of m-Health
services in Bangladesh. This is because the call rates in this emerging economy are quite low in com-
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parison to any other developed or developing countries. In recent times, the government of Bangladesh
has set the current call rate from minimum BDT 0.25 to maximum BDT 2 per minute (bdnews24.com,
2014). Also, since receiving proper healthcare in an emergency is of much importance for any human
life that cost might have a very little role to play for the urban and at times, for the rural market as well.

In terms of the moderating consequences of age and gender, this study indicates that age significantly
moderates the effect of effort expectancy, facilitating conditions and performance expectancy towards
behavioral intention for mobile health services. Older people, aged 41 to 50, believe that using m-Health
services needs a lot of effort while for those, aged 21 to 30, the situation is quite opposite. On the other hand,
facilitating conditions and performance expectancy seems most important to the age segment of 31 to 40
years. This result is an outcome of the time of the penetration of this technology in Bangladesh. People, in
general, today are more experienced in using technological products/services than they were several years
ago and since m-Health is a new concept for the local citizens, such findings are not surprising. Local older
people are already used to and are comfortable using traditional and physical sources for healthcare services
and they are not very much exposed or used to mobile phones and internet technology compared to the
new generation. This situation is just another consequence of the recent globalization and affordability of
technology across the world. Similar results were also identified by Gilbert et al. (2004) and Jung (2008)
in their studies. The implication here for business is that, instead of developing m-Health services from the
holistic viewpoint, marketers may customize their services to allow mature customers to choose a simple
m-Health version. Another implication may be to offer an advanced level of service package to customers
who are aged below 21 or over 30 with different innovative services and higher relative advantages. Since
Bangladesh has a young population, with 60% of the population under the age of 25, marketers may consider
them as their prime target market over older generation for the use of m-Health services.

Moreover, gender too has an important role to play in terms of shaping behavioral intention towards
the use of mobile health services in Bangladesh. As per this study, male respondents are found to be more
price sensitive than female respondents with a higher effort expectancy rate. This finding is partially
consistent to Laukkanen and Pasanen (2008) and Cruz et al. (2010) in terms of price sensitivity. However,
it opposes the findings of Venkatesh and Morris (2000) with regard to effort expectancy. Implications
for managers will therefore be to boost the adoption rate of m-Health services particularly for the male
city dwellers. A favorable price appeal may be used to address the price sensitivity issue and special
demonstrations, trainings, articles or free trials regarding m-Health services may also help in this case.

LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

This study has several limitations like other empirical past studies. First, the conclusions drawn from
this study are based solely on the urban population, specifically people residing in Dhaka city of Ban-
gladesh. Future research can explore the behavioral intention of people of other major cities or even the
rural areas of the country. Second, a longitudinal study can be adopted in future works to examine and
compare the research model in different time periods. Moreover, there can be various other variables
that can influence the acceptance and use of m-Health services. Further research considering different
constructs can enhance the understanding of precise determinants for m-Health services in Bangladesh.
Finally, the model has been generalized and is only tested in a very specific condition of healthcare mo-
bile services in a single country. Hence, panel data can be gathered regarding m-Health services from
different developing countries and compared to do a more constructive analysis.
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ABSTRACT

Healthcare services have been extensively researched for customer value creation activities. There has
been, however, limited attention on the dimensions of customer value, as reported by customers them-
selves, in e-healthcare services. The purpose of this paper is to investigate customer value dimensions
in which customers experience e-healthcare services. Narrative techniques were used to investigate cus-
tomer experiences of e-healthcare services offered by eight private Finnish providers. The findings show
that customers evaluate e-healthcare services in four value dimensions: 1) The outcome of e-healthcare
service (‘What’), 2) The process of e-healthcare service (‘How’), 3) The responsiveness and temporal
aspect of e-healthcare service (‘When’), and, 4) The location of e-healthcare service provision (‘Where’).
The value dimensions reflect customer expectations that service providers can fulfill for improved cus-
tomer value creation. To the best of the authors’ knowledge, this study is one of the first researches to
investigate customer value dimensions in e-healthcare services in Finland.

INTRODUCTION

The healthcare provision system in Finland is lauded for its success in providing good healthcare. Ac-
cording to a study reported in October 2013 in the Finnish largest newspaper, Helsingin Sanomat, ap-
proximately 93% of customers are satisfied with the healthcare services of private healthcare providers.
On the other hand, the corresponding figure for public healthcare providers was 85% (Toivonen, 2013).
Healthcare services in Finland are based on the welfare state model. In this system, the major part of
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healthcare services is provided by the state and municipalities (Teperi, Porter, Vuorenkoski, & Baron,
2009). The Pharma Industry Finland states that in Finland, approximately 20% of healthcare expenditure
is paid by households. This complements the expenditure incurred by the State (approx. 24%), munici-
palities (approx. 40%), and social insurance institution KELA (14%) in Finland (Ladketeollisuus, 2015).

Finland has also made excellent progress in introducing e-healthcare practices and systems around
the country. The first steps in e-healthcare were taken in 1998, when pilot projects were taken to inte-
grate patient record information systems from multiple suppliers into an integrated regional database
(Alapekkala, 2015). Today, e-healthcare systems in Finland include a number of processes, such as, e-
prescription, patient electronic health records with 100% national coverage, and, patient eCards among
several other initiatives (Doupi et al., 2010). Notwithstanding these initiatives on the institutional level,
the customers’ valuation of e-healthcare in Finland is yet scarcely investigated.

Healthcare services have been extensively researched for investigating service quality and customer
value creation activities (McColl-Kennedy, Vargo, Dagger, Sweeney, & Kasteren, 2012; Gummerus,
2010; Nambisan & Nambisan, 2009). There has been, however, limited attention on the dimensions of
customer value, as reported by customers themselves, in e-healthcare services. The purpose of this paper
is to investigate the dimensions of customer value through which customers evaluate and experience
e-healthcare services in Finland. We conceptualize e-healthcare as a service that customers experience
and evaluate. For this research, we characterize patients and their caretakers (friends and family) as ‘cus-
tomers’ in the e-healthcare context. Customers use e-healthcare channels themselves for seeking various
benefits. Some of the key benefits that customers avail from e-healthcare services include information
gathering and scheduling appointments at clinics. In this paper, we investigate and analyze the custom-
ers’ evaluation of private e-healthcare services and present a four-dimensional value categorization
framework as an outcome of research.

The paper is structured as follows: first, we describe the concepts of e-healthcare, smartphone apps,
and, customer value creation in the literature review section. Next, we present the methodology and the
empirical study conducted for this research. Subsequently, we present the findings and analyze the value
dimensions from e-healthcare service into a four-dimensional framework. Last, we present the discus-
sion and implications of the findings.

LITERATURE REVIEW
E-Healthcare as a Service

E-healthcare services consist of the use of electronic information and communication technology in the
health and wellness sector. The term ‘e-health’, ‘e-healthcare’, ‘health e-service’ and ‘e-health service’
are interchangeably used in academic and managerial literature (Eysenbach, 2001). Several definitions
understand e-health as synonymous with ‘healthcare through internet’. This term broadly refers to any
electronic exchange of health-related information through electronic channels (such as websites and
smartphone apps) (Deluca & Enmark, 2000; Gummerus, Liljander, Pura, & van Riel, 2004; Kind &
Silber, 2004; Kwankam, 2004).

In this paper, we use the term ‘e-healthcare’ and ascribe to the World Health Organization’s (WHO)
conceptualization of e-health. WHO defines e-health as “the transfer of health resources and health-
care by electronic means” (WHO, 2014). It identifies three core areas in e-health: a) delivery of health
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information, b) use of IT for improving public healthcare, and, c) use of e-commerce and e-business in
healthcare (WHO, 2014). The use of e-health practices has enhanced research, healthcare networking,
and improved healthcare service on local and global levels (Cashen, Dykes, & Gerber, 2004).

The goals of e-healthcare include increased service quality and efficiency in healthcare, empowerment
of patients and caretakers through information delivery, and, the development of e-commerce systems in
healthcare service provision (Austin & Boxerman, 2003). From a global perspective, e-healthcare can be
used to disseminate information and e-medial consultation over the internet (Andersson, Rosenqvist, &
Ashrafi, 2007, Kwankam, 2004). E-healthcare networks can reduce time and distance barriers and can
help to ensure that collective knowledge is utilized to solve healthcare challenges throughout the world
(Kwankam, 2004). In this paper, we investigate the ways in which Finnish customers evaluate private
e-healthcare services in creating value for themselves.

Smartphone Apps as E-Healthcare Enablers

Smartphone apps have recently emerged as a new marketing and service channel. Apps such as ‘Angry
Birds’ offer gaming as a service where entertainment is the key benefit offered to the user (Dube, 2014). In
research, apps have received recent attention in branding (Bellman, Potter, Treleaven-Hassard, Robinson,
& Varan, 2011) and consumer technology adoption literature (Racherla, Furner, & Babb, 2012). Recent
research examines the impact of apps on issues such as, facilitators of multiple customer experiences
(Dube & Helkkula, 2015; Dube, Helkkula, & Strandvik, 2015), web-usage (Kellogg, 2011), customer
service jobs (Troianovski, 2013), and continental economies (European Commission, 2014).

Smartphone apps can be developed as 1) a new service concept (e.g. Shazam app records any piece
of music and provides information on the artist, genre and recording studio); 2) a new client interaction
channel (e.g. banking app); 3) a service delivery system (e.g. health information provider apps such as
WebMD), and, 4) new technological options (e.g. Runkeeper app provides runners their jogging and
exercise statistics). Therefore, apps can be characterized as service innovations that make use of new
types of creative ideas. Smartphone apps are not mere extensions of websites as they differ from websites
in several ways, such as, accessibility, usability, functionality, and, capabilities (Racherla et al., 2012).
Thus, the access to various apps and their functionality depends to a large extent on each smartphone’s
capabilities and the operating system used to run the smartphone.

In e-healthcare context, smartphone apps possess immense potential in the role of service enablers.
Apps can function as an easily accessible information source on healthcare topics and for general self-
diagnosis. A good example of such an app is WebMD app that provides information on various health-
care topics, such as, symptoms, home-remedies, health tracking, pregnancy and medicine information
(WebMD, 2014). Gummerus, Liljander, & von Koskull (2013) argue that electronic healthcare related
information can help patients in dealing with potentially stressful and anxiety inducing health condi-
tions. This phenomenon is evident in the case of apps from healthcare information providers, such as
WebMD and Mayo Clinic (Mayo Clinic, 2014), that assist patients (and their caretakers) to cope up
with health conditions.

Customer Value Creation in E-Healthcare

Extant research in the field of value creation has explored customer value from three distinct perspec-
tives (Lindberg-Repo & Dube, 2014). The first perspective is known as ‘Customer-Perceived-Value’
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(CPV) that has its genesis in the concept of ‘Perceived-Service Quality’ (Gronroos, 2007). In this value
perspective, customers evaluate the value from a service in terms of benefits achieved from the service
versus the sacrifices made by the customer in achieving those benefits. Thus, CPV is understood as the
customers’ net value perceptions based on benefits and sacrifices with process, outcome, time and location
dimensions (Heinonen, 2004). This value perspective has evolved from the service quality research and
treats customer value as ‘perceived’. Ramsaran-Fowdar (2008) demonstrates this linkage in the context
of private healthcare services in developing a specific service quality scale.

The second value perspective focuses on service use and argues for an ongoing value emergence
process where value is created by a customer during the use of service (Heinonen & Strandvik, 2009).
The specific attention on the use of service highlights the process nature of service where not only the
value outcomes, but also the value creation process is evaluated by the customer (Gummerus, 2013). In
e-healthcare, Misra, Mukherjee, & Peterson (2008) have identified four distinct virtual community m